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A  LABORATORY  EVALUATION  OF  PRIMITIVE  COTTON  (cossyplum  hirsutum  L.) 
RACES  FOR  PINK  BOLLWOR>I  RESISTANCE 

By  R.  L.  Wilson  and  F.  D.  Wilson"^ 


INTRODUCTION 

The  pink  bollworm,  Pectlnophora  gossypiella   (Saunders),   is  a  major  insect 
pest  in  many  cotton-growing  areas  in  the  world.     In  the  United  States,  it  is  the 
main  pest  of  cotton  in  the  desert  valleys  of  southern  California  and  Arizona. 

For  adequate  chemical  control,  cotton  fields  should  be  sprayed  regularly 
(every  5  to  7  days)  because  the  first  instar  larvae  enter  the  cotton  boll  soon 
after  hatching  and  are  thus  protected  from  most  pesticides.     Host  plant  resis- 
tance offers  an  alternative  to  intensive  chemical  control  by  reducing  both  the 
cost  of  control  and  environmental  contamination. 

Our  search  for  biochemical  resistance  in  cotton  to  pink  bollworm  has  been 
centered  in  the  primitive  race  stocks  of  Gossypium  hirsutum  L.  maintained  at 
College  Station,  Tex.,  under  the  auspices  of  the  Agricultural  Research  Service  - 
Cooperative  State  Research  Service  Regional  Research  Project  S-77.^    Chances  of 
finding  resistance  in  these  cottons  is  considered  favorable  because  they  are 
genetically  diverse.    Use  of  these  stocks  in  breeding  programs  will  also  broaden 
the  germplasm  base  of  cotton  cultivars,  a  desirable  objective.^  ^ 

Screening  plants  for  resistance  to  insects  in  the  field  is  superior  to  lab- 
oratory screening  in  the  sense  that  insects  can  select  and  develop  on  live 
plants.     However,  field  screening  in  Arizona  was  not  possible  because  many  of 
the  race  stocks  flower  only  during  short  days.    Therefore,  we  harvested  green 
bolls  from  race  stocks  grown  in  Mexico  for  screening  cottons  for  resistance  to 
other  insects,  and  evaluated  their  resistance  the  pink  bollworm  by  incorporating 
the  components  of  the  bolls  into  a  laboratory  diet  as  described  by  Wilson  and 
Wilson. ^ 

Resistance  to  pink  bollworm  might  also  signal  resistance  to  other  cotton 
insects.    Therefore,  this  report  may  benefit  researchers  investigating  resist- 
ance in  cotton  to  several  other  pests.     A  list  of  the  race  stocks  that  we  tested 
on  carpel  wall  and  boll  content  diets  from  1972  to  1975  is  given  in  this  report. 


-^Research  entomologist  and  research  geneticist.  Western  Cotton  Research 
Laboratory,  Agricultural  Research  Service,  Phoenix,  Ariz. 

^Anonymous.    The  regional  collection  of  Gossypium  germplasm.     U.S.  Dept. 
Agr.,  Agr.  Res.  Serv.  ARS  H-2,  105  pp.  1974. 

^Anonymous.     Genetic  vulnerability  of  major  crops.     National  Academy  of 
Science.     Washington,  D.C.     307  pp.  1972. 

^Sprague,  G.  F.,  ed.     Recoimnended  actions  and  policies  for  minimizing  the 
genetic  vulnerability  of  our  major  crops.     A  special  report  by  an  ad  hoc  subcom- 
mittee of  the  Agricultural  Research  Policy  Advisory  Committee.     U.S.  Dept.  Agr., 
Washington,  D.  C.     34  pp.  1973. 

^Wilson,  R.  L.,  and  Wilson,  F.  D.     Laboratory  diets  for  screening  cotton 
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along  with  data  on  the  race  stocks  that  we  selected  for  resistance.     In  addi- 
tion, data  are  presented  on  several  race  stocks  that  are  presumably  susceptible 
to  pink  bollworm,  because  insects  on  diets  prepared  from  their  bolls  grew  as 
well  as  those  reared  on  the  regular  artificial  diet. 

MATERIALS  AND  METHODS 

The  race  stocks  were  grown  by  M.  J.  Lukefahr,  ARS,  Brownsville,  Tex.,  at 
two  locations  in  Mexico,  as  follows:     (1)   Institute  de  Investigaciones 
Agricolas,  Centro  de  Investigaciones  Agricolas  de  Sureste,  Campo  Cotaxtla,  Vera- 
cruz, in  1972-73;  and  (2)  private  land  near  San  Rafael,  Veracruz,  in  1973-74. 
At  the  two  locations,  an  upland  check  line  was  grown,  M-8,  a  doubled  haploid 
recovered  from  'Deltapine  14'  by  J.  R.  Meyer. 

We  harvested  green  bolls  2  to  3  weeks  old,  placed  them  in  insulated  con- 
tainers with  dry  ice,  and  shipped  them  to  the  Western  Cotton  Research  Laboratory, 
Phoenix,  Ariz.    Bolls  were  separated  into  components  of  carpel  wall  and  interior 
boll  contents.     These  materials  were  lyophilized  and  later  incorporated  into 
diets  for  rearing  the  pink  bollworm.     The  growth  and  development  of  larvae  and 
pupae  were  monitored  for  each  diet.    Methods  are  detailed  in  Wilson  and  Wilson.^ 

RESULTS  AND  DISCUSSION 

Table  1''  lists  the  Texas  race  stocks  that  have  been  bioassayed  in  our  lab- 
oratory.   We  have  tested  304  lines  using  the  carpel  wall  diet  and  258  lines 
using  the  boll  content  diets. 

The  42  lines  listed  in  table  2  were  selected  because  they  had  a  significant 
detrimental  effect  on  larval  growth  and  development  on  carpel  wall  diets.  The 
values  given  for  the  regular  wheat  germ  diet  and  the  M-8  field  check  are  aver- 
ages calculated  from  all  the  tests  run  during  the  3-year  evaluation. 

Table  3  lists  the  23  lines  selected  for  adversely  affecting  larval  growth 
and  development  on  boll  content  diets.     The  values  for  the  regular  diet  and  the 
M-8  field  check  diet  are  also  3-year  averages. 

Table  4  lists  diets  from  cottons  considered  susceptible  to  pink  bollworms 
because  growth  and  development  of  the  insect  did  not  vary  significantly  from 
that  on  the  regular  pink  bollworm  diet. 

Several  of  the  race  stocks  selected  for  resistance  to  pink  bollworms  are 
day  neutral.     These  stocks  and  their  hybrids  with  cultivars  have  been  or  will  be 
field  tested  in  Arizona  where  natural  pink  bollworm  populations  occur.  Photo- 
periodic lines  and  their  hybrids  with  cultivars  will  be  tested  during  the  short- 
er days  of  the  winter  in  Puerto  Rico,  a  tropical  location  that  harbors  natural 
populations  of  pink  bollworms.     Finally,  both  day  neutral  and  photoperiodic 
lines  and  hybrids  will  be  evaluated  in  the  greenhouse  by  hand-infesting  bolls 
and  evaluating  the  larvae  for  growth  and  development. 

Two  lines,  T-25  and  T-336,  have  been  selected  from  both  carpel  wall  and 
boll  content  diet  tests. 

CONCLUSIONS 

Documentation  of  our  data  will  allow  other  workers  to  compare  their  results 
and  perhaps  to  make  some  generalizations,  because  many  race  stocks  have  been 

^See  footnote  5. 

''All  tables  appear  at  the  end  of  the  report. 

2 


screened  for  resistance  to  several  cotton  insects.     These  data  may  also  help 
others  save  time  by  investigating  our  resistant  lines  first. 

The  immediate  value  of  our  screening  procedure  is  that  we  have  reduced  con- 
siderably the  number  of  cottons  to  consider  in  breeding  for  resistance  to  pink 
bollworm.     For  a  time,  we  can  concentrate  on  the  selected  lines  and  attempt  to 
discover  the  mechanisms  of  resistance,  whether  resistance  can  be  transferred 
into  agronomically  acceptable  varieties,  and  whether  more  than  one  type  of  re- 
sistance can  be  combined  into  a  common  background. 

The  ultimate  value  of  this  screening  method  will  not  be  known  until  advanced 
lines  can  be  tested  against  the  pink  bollworm  under  natural  field  conditions. 


Table  1. — List  of  Texas  race  stocks  that  have  been  tested  for  pink  bollworm  re- 
sistance through  a  laboratory  bioassay  utilizing  either  lyophilized  carpel 
walls  or  boll  contents^  1972-75 
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